The manuscript describes current research with respect to quantitative precipitation forecasting (QPF). The authors apply the WRF model system including the 3DVAR with different assimilation approaches at high resolution to assimilate radar radial velocities and reflectivities simultaneously. An interesting point in this study is that a high altitude radar is used to enhance QPF over mountainous terrain which is important e.g. for flood forecasting. However, in my opinion a more detailed investigation of the results is necessary which would greatly improve the manuscript.
I recommend this article for publication after major revision and an additional grammar and language check.
I also suggest rearranging and summarizing sections 2, 3 and 4 for a more fluent reading of the manuscript.
Major comments
Abstract, l1: I guess it's the first assessment in Italy, not in general.
P7318, l15: Are you sure that radial velocities contain information on vertical motion? I think this can be misinterpreted. P7320, l12: Please explain more about the filtering procedure as this can highly influence the results. Some numbers would be nice here. P7320, l24: Do you think that setting a general error of 1m/s is appropriate? As the radar beam broadens with increasing distance, this error assumption is not valid at far distances. In my opinion an error of 1dBZ for reflectivity seems too small. I am not sure if the radar is that sensitive especially at far distances from the radar. Can you also say something about the measurement range? P7320, l25: Is the whole assimilation window set to ±5 minutes around analysis time? If so, you will miss a lot of information from the other observation types. Please comment on this and also include more information in the manuscript. P7329: I think a more detailed discussion about Fig. 17 is required here. P7331, l1: Usually, a domain specific B-matrix does not require any tuning. That's one of the main reasons why you create a separate matrix for each domain.
Minor comments
I suggest changing the title a little bit like: "Impact of radar data assimilation for the simulation of a heavy rainfall case in Central Italy using the WRF 3DVAR". 1) P7316, l8: I think the main goal is to improve QPF… 2) P7317, l13: Reflectivity is not related to the amount of precipitation but to number density of the different hydrometeors. 3) P7318, ll2-5: I suggest to delete this sentence as it is repeated later and is not that relevant in the introduction. 4) P7318, l18: What is ARW? Readers not familiar with WRF may be confused. 5) P7318, ll25-27: I suggest to remove this sentence. If you are sure that this was never done before, you could "attenuate" this sentence a little bit. 6) I suggest to replace the heading of 2.1 with "Meteorological situation". 7) What is a cyclonic circulation? I guess you mean "low pressure system". 8) According to the heading of 2.2, this section should deal with radar data. Instead it starts with GTS data. 9) P7321, ll20-26: Usually R is not a well known matrix, especially not for radar data or non-conventional observations. B is not flow-dependent in case of applying it for a 3DVAR but a climatological estimate of the model errors for a specific period.
